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AMENDMENT AND RESPONSE FaCk 3 

Serial No.: 10/661,937 

Filing Date: 9/12/2003 Attorney Docket No. 200208963-1 
Title: AN ASSISTED MEMORY DEVICE 

Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the application: 
Listing nf claims: 

1 . (Currently Amended) A device, comprising: 

a memory array in which a plurality of codewords is stored, each codeword comprising an 
error correction code and a data block comprising a plurality of units of data; and 

an error code correction module coupled to the memory array; 

wherein when multiple units of data are to be read from the device for an address, a 
codeword stored in a location associated widi the address is fetched from the memory array, the 
error code correction module decodes the codeword and corrects any errors in the data block for 
that codeword, and the multiple units of data are read from the corrected data block; block; 

wherein when a single unit of data is to be read from the device for the address,_the 
codeword stored in a location associated with the_address_is_fetche_d from the memory array, the 
error code correction module_deco_d_es_the codeword and corrects any errors in the data block for 
that codeword, and the single unit of data to be read for the address is read from the corrected 
data Jbjock, 

2. (Canceled) 

3. (Original) The device of claim 1, further comprising a buffer coupled to the memory 
array, wherein the corrected data block is stored in the buffer and the multiple units of data are 
read from the buffer. 

4. (Original) The device of claim 3, wherein the buffer comprises a read buffer. 
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5. (Original) The device of claim 3, wherein the buffer comprises a write buffer. 

6. (Original) The device of claim 1 , further comprising a mode input that indicates how 
many units of data are to be read from the device for the address. 

7. (Original) The device of claim 6, wherein the mode input comprises a read/write bit that 
indicates whether one or more units of data are to be read from or written to the device for the 
address. 

8. (Original) A device, comprising: 

a memory array in which a plurality of codewords is stored, each codeword comprising an 
error correction code and a data block comprising a plurality of units of data; and 

an error code correction module coupled to the memory array; 

wherein when multiple units of data are to be written to the device for an address, the 
multiple units of data arc encoded together to generate a codeword and the generated codeword is 
written to the memory array in a location associated with the addr e ss, address; 

wherein when a single unit of data is to be written to the device for the address,_a 
codeword associated with the addrcss_is_ fetched from the memory array, the error code correction 
module decodesjthe codeword and corrects any errors in the data block for that codeword, the 
single unit is inserted into the corrected data block, the corrected data block is encoded to 
generate the generated codeword, and the generated codeword is written to the memory array in a 
location associated with the_address ; 
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9. (Original) The device of claim 8, wherein the multiple units of data to be written to the 
device for the address includes a first number of units of data to be written and each codeword 
includes a second number of units of data; and 

wherein when the multiple units of data are to be written to the device for the address and 
the first number is less than the second number, a codeword associated with the address is 
fetched from the memory array, the error code correction module decodes the codeword and 
corrects any errors in the data block for that codeword, the multiple units of data are inserted into 
the corrected data block, the corrected data block is encoded to generate the generated codeword, 
and the generated codeword is written to the memory array in a location associated with the 
address* 

10. (Canceled) 

1 1 . (Original) The device of claim 8, wherein the multiple units of data are written to the 
memory array at consecutive addresses starling with the address. 

12. (Original) The device of claim 8, wherein the memory array includes a magnetic random 
access memory. 

1 3. (Original) The device of claim 8, further comprising a controller that controls the 
operation of the device. 

14. (Original) The device of claim 8, wherein the device further includes an address sparing 
circuit that maps a logical address to a physical address in the memory array. 
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1 5. (Original) The device of claim 8, wherein each unit of data is equal in size to one or 
more symbols used by the error code correction module. 

1 6. (Currently Amended) A method of reading one or more units of data from a memory 
array in which a plurality of codewords is stored, each codeword comprising an error correction 
code and a data block comprising a plurality of units of data, the method comprising: 

when multiple uni ts of data are to be read from the memory array for an address: 

fetching the codeword stored in a location associated with the address from the 

memory array; 

decoding the codeword and correcting any errors in the data block for that 

codeword; and 

reading the multiple units of data from the corrected data block : block; and 
when a jinglgjmitofdat^ from the memory array for the address: 

fetching the codeword stored in the location associated with the address from the 

memory array: 

decoding the codeword and correcting any errors in the data block for that 

codeword: 

reading the sinclc unit of data to_b_e_ read for the_address_from the corrected data 

block. 

17. (Canceled) 

1 8. (Original) The method of claim 16, further comprising determining if a read operation or 
a write operation is to be performed for the address. 
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19. (Original) The method of claim 1 8. further comprising: 

when multiple units of data are to be written to the memory array for the address: 

encoding the multiple units of data together to generate a codeword; and 

writing the generated codeword in the memory array in the location associated 
with the address. 

20. (Original) The method of claim 19, wherein the multiple units of data to be written to the 
memory array for the address includes a first number of units of data to be written and each 
codeword includes a second number of units of data; and 

further comprising, when the multiple units of data are to be written to the memory array 
for the address and the first number is less than the second number: 

fetching the codeword stored in the location associated with the address from the 

memory array; 

decoding the codeword and correcting any errors in the data block for that 

codeword; 

inserting the multiple units of dam into the corrected data block; 
encoding the corrected data block to generate the generated codeword; and 
writing the generated codeword to the memory array in a location associated with 

the address. 

21. (Original) The method of claim 19, further comprising: 

when a single unit of data is to be written to the memory array for the address: 
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fetching the codeword stored in the location associated with the address from the 

memory array; 

decoding the codeword and correcting any errors in the data block for that 

codeword; 

inserting the single unit of data into the corrected data block; 

encoding the corrected data block to generate the generated codeword; and 

writing the generated codeword to the memory array in a location associated with 

the address. 



22. (Currently Amended) A method of writing one or more units of data to a memory array 
in which a plurality of codewords is stored, each codeword comprising an error correction code 
and a data block comprising a plurality of units of data, the method comprising: 

when multiple units of data arc to be written to the memory array for an address: 

encoding the multiple units of data together to generate a codeword; and 

writing the generated codeword to the memory array in the location associated 
with the a d d ress? address: and 

when a single unit of data _is_ to_be_vvritten_to_the_memory array for the address: 

fetching the codeword stored in the location associated with the address from the 

memory array: 

decoding the codeword and correcting any errors in the data block for that 

codeword; 

inscninfijhe_stnfile_unit of data into the corrected data block; 

encoding the corrected data block to generate .the generated codeword: and 
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writinsLthej^enerated codeword to the memory array in the location associated 



with the address. 

23. (Original) The method of claim 22, wherein the multiple units of data to be written to the 
memory array for die address includes a first number of units of data to be written and each 
codeword includes a second number of units of data; and 

further comprising, when the multiple units of data are to written to the memory array and 
the first number is less than the second number: 

fetching the codeword stored in the location associated with the address from the 

memory array; 

decoding the codeword and correcting any errors in the data block for that 

codeword; 



inserting die multiple units of data into the corrected data block; 



encoding the corrected data block to generate the generated codeword; and 



writing the generated codeword to the memory array in the location associated 



with the address. 



24. (Canceled) 



Claims 25-33 arc cancelled. 
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